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cal Gases and acted on by the National Fire Protection Association, Inc., at its Fall Meeting 
held November 17-19, 1997, in Kansas City, MO. It was issued by the Standards Council on 
January 16, 1998, with an effective date of February 6, 1998, and supersedes all previous edi- 
tions. 

Changes other than editorial are indicated by a vertical rule in the margin of the pages on 
which they appear. These lines are included as an aid to the user in identifying changes from 
the previous edition. 

This edition of NFPA 55 was approved as an American National Standard on March 31, 
1998. 


Origin and Development of NFPA 55 


NFPA 55 was developed by the Industrial and Medical Gases Committee in recognition of 
the need to provide information on the use of cylinder gases in one standard. The Com- 
pressed Gas Association assisted the project by submitting a draft that was used as the frame- 
work for the standard. 

NFPA 55 supersedes NFPA 43C, Code for the Storage of Gaseous Oxidizing Materials, which was 
developed by the Committee on Hazardous Chemicals and transferred to the Industrial and 
Medical Gases Committee. The committee believed that one standard covering storage of all 
gas cylinders was needed and, with the new NFPA 55, the need for NFPA 43C no longer 
existed. 

Since this standard was introduced in 1993, it has been widely used and accepted by users 
of different types of gases as a single source covering requirements for installation and usage 
of gases in portable cylinders. This second edition clarifies many requirements and provides 
additional advisory information to assist the users of the standard. Editorial changes were also 
incorporated for clarity. 
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NOTICE: An asterisk (*) following the number or letter des- 
ignating a paragraph indicates that explanatory material on 
the paragraph can be found in Appendix A. 


Information on referenced publications can be found in 
Chapter 8 and Appendix B. 


Chapter 1 General 


1-1 Scope. 


1-1.1 This standard applies to the storage, use, and handling 
of compressed and liquefied gases in portable cylinders in all 
occupancies. 


1-1.2 This standard shall not apply to the following: 

(a) *Off-site transportation of compressed gases 

(b) Storage, use, and handling of cylinders at gas manufac- 
turer and distributor facilities 

(c) Storage, use, and handling of radioactive gases 

(d) *Storage, use, and handling of medical gases at health 
care facilities 

(e) *Cryogenic liquids in bulk and portable containers 

(f) *Systems for gases, each containing more than 20,000 scf 
(566 m*) of oxygen, 3000 scf (85 m*) of hydrogen, 5000 
scf (142 m®) of acetylene 


(g) Gas systems consisting only of hydrogen (Such systems 
shall be in accordance with NFPA 50A, Standard for Gas- 
eous Hydrogen Systems at Consumer Sites.) 

(h) *Storage and use of more than a total of 735 lb (333 kg) 
water capacity [nominal 300 lb (136 kg) propane] of liq- 
uefied flammable gases 

(i) Systems consisting of a single cylinder of oxygen and a 
single cylinder of fuel gas used for welding and cutting 

(j) Compressed and liquefied gases in use or in separate 
storage areas in quantities less than those specified in 


Table 1-1.2(a) and Table 1-1.2(b), except as specified 
elsewhere in this standard 

(k) *Flammable gases used as a vehicle fuel when stored on 
the vehicle 

(1) *The handling and use of compressed or liquefied gases 
in laboratory work areas covered by NFPA 45, Standard 
on Five Protection for Laboratories Using Chemicals 


1-2 Alternate Materials and Procedures. The provisions of 
this standard are not intended to prevent the use of any mate- 
rial, method of construction, or procedure not specifically 
prescribed herein, provided any such alternate is acceptable 
to the authority having jurisdiction. (See Section 1-4.) The 
authority having jurisdiction shall require that sufficient evi- 
dence be submitted to substantiate any claims made regarding 
the safety of such alternates. 


1-3 Training. Persons responsible for or working in the areas 
where compressed gases are produced, stored, handled, or 
used shall be trained in the chemical and physical properties 
of the materials and the appropriate emergency response. 


14 Definitions. For the purpose of the standard, the follow- 
ing terms are defined. 


Absolute Pressure. Pressure based on a zero reference 
point, the perfect vacuum. Measured from this reference 
point, the standard atmospheric pressure at sea level is 14.7 
psia (an absolute pressure of 101 kPa). Absolute pressure is 
commonly denoted as psia. 

Approved.* Acceptable to the authority having jurisdiction. 

ASTM. American Society for Testing and Materials. 

Authority Having Jurisdiction.* The organization, office, 
or individual responsible for approving equipment, an instal- 
lation, or a procedure. 

CFR. Code of Federal Regulations. 

CGA. The Compressed Gas Association. 

Compressed Gas (Nonliquefied). A gas, other than in solu- 
tion, that in a packaging under the charged pressure is 
entirely gaseous at a temperature of 68°F (20°C). 

Continuous Gas Detection System. A gas detection system 
where the instrument is maintained in continuous operation 
and the interval between sampling of any point does not 
exceed 30 minutes. 

Cryogenic Liquid. A liquid having a boiling point lower than 
-150°F (-101°C) at 14.7 psia (an absolute pressure of 101 kPa). 


Table 1-1.2(a) Quantities Exempt from the Requirements of NFPA 55 in Industrial, Mercantile, and Storage Occupancies 


Unsprinklered Areas 


Sprinklered Areas 


No Cabinet 


Cabinet 


No Cabinet Cabinet 


Toxic Gas (Health 4)? 

Toxic Gas (Health 3)? 
Liquefied 
Compressed 


0 scf (0 m*) 


100 Ib (45.3 kg) 
400 scf (11.3 m°) 
Pyrophoric Gas 500 scf (14.1 m?) 
Flammable Gas 
Liquefied 


Compressed 


100 Ib (45.3 kg) 
400 scf (11.3 m3) 
400 scf (11.3 m3) 
1000 scf (28.3 m3) 


Oxidizing Gas 
Nonflammable Gas 


20 scf (0.57 m>) 


200 Ib (90.7 kg) 
650 scf (18.4 m3) 
500 scf (14.1 m3) 


100 lb (45.3 kg) 
400 scf (11.3 m3) 
400 scf (11.3 m3) 
1000 scf (28.3 m3) 


0 scf (0 m*) 40 scf (1.1 m°) 
100 Ib (45.3 kg) 
400 scf (11.3 m3) 
1500 scf (42.5 m3) 


200 Ib (90.7 kg) 
650 scf (18.4 m3) 
1500 scf (42.5 m3) 


100 Ib (45.3 kg) 
400 scf (11.3 m3) 
400 scf (11.3 m3) 
2000 scf (56.6 m3) 


100 lb (45.3 kg) 
400 scf (11.3 m3) 
400 scf (11.3 m3) 
2000 scf (56.6 m3) 


@Health hazard rating in accordance with NFPA 704, Standard System for the Identification of the Hazards of Materials for Emergency Response. 
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Table 1-1.2(b) Quantities Exempt from the Requirements of NFPA 
55 in Occupancies Other than Industrial, Mercantile, and Storage 


Gas Quantities 


Toxic Gas (Health 4) 0 scf (0 m3) 
Toxic Gas (Health 3)? 


Liquefied 100 Ib (45.3 kg) 

Compressed 400 scf (11.3 m?) 
Pyrophoric Gas 0 scf (0 m?) 
Flammable Gas 

Liquefied 5 Ib (2.2 kg) 

Compressed 75 scf (2.1 m3) 
Oxidizing Gas 400 scf (11.3 m3)> 


Nonflammable Gas 400 scf (11.3 m3) 


@Health hazard rating in accordance with NFPA 704, Standard System for 


the Identification of the Hazards of Materials for Emergency Response. 
bUnlimited for residential health care applications. 


Cylinder. A portable compressed gas container, fabricated 
to or authorized for use by the U.S. Department of Transpor- 
tation (DOT), or fabricated to Transport Canada (TC) or the 
“Rules for the Construction of Unfired Pressure Vessels,” Sec- 
tion VIII, ASME Boiler & Pressure Vessel Code. 


Distributor. Any organization that repackages gases and 
handles compressed gas containers but does not consume 
compressed gases. 


Existing Facilities. An existing facility storing, using, or 
handling compressed or liquefied gases that is not in strict 
compliance with this standard shall be permitted to continue 
in operation where such continued operation does not consti- 
tute a distinct hazard to life or adjoining property. 


Fire Area. The floor area enclosed and bounded by fire 
walls, fire separation assemblies, or exterior walls of a building 
to restrict the spread of fire. 


Flammable Gas. A gas that is flammable at atmospheric 
temperature and pressure in a mixture of 13 percent or less 
(by volume) with air, or that has a flammable range with air 
wider than 12 percent, regardless of the lower limit. 


Gas Manufacturer. A business that produces compressed 
gases or fills portable gas cylinders or containers. 


Handling. Moving, connecting, or disconnecting a com- 
pressed or liquefied gas cylinder. 


Hazard Rating. The numerical rating of the health, flam- 
mability, and self-reactivity hazards of the material, including 
its reaction with water, as defined in NFPA 704, Standard System 
for the Identification of the Hazards of Materials for Emergency 
Response. 


Limited-Combustible. As applied to a building construc- 
tion material—a material not complying with the definition of 
noncombustible material that, in the form in which it is used, 
has a potential heat value not exceeding 3500 Btu/Ib (8141 
kJ/kg), and that complies with one of the following para- 
graphs (a) or (b). Materials subject to increase in combustibil- 
ity or flame spread rating beyond the limits herein established 
through the effects of age, moisture, or other atmospheric 
conditions shall be considered combustible. 

(a) Materials having a structural base of noncombustible 
material, with a surfacing not exceeding a thickness of 
', in. (3.2 mm) that has a flame spread rating not 
greater than 50 


(b) Materials, in the form and thickness used, other than as 
described in (a), that have neither a flame spread rating 
greater than 25 nor evidence of continued progressive 
combustion, and of such composition that surfaces that 
would be exposed by cutting through the material on 
any plane would have neither a flame spread rating 
greater than 25 nor evidence of continued progressive 
combustion 


Liquefied Gas. A gas, other than in solution, that in a pack- 
aging under the charged pressure exists both as a liquid and a 
gas at a temperature of 68°F (20°C). 


Material Safety Data Sheet (MSDS). Written or printed 
material concerning a hazardous material that is prepared in 
accordance with the provisions of OSHA 29 CFR 1910.1200. 


Nesting. A method of securing cylinders upright in a tight 
mass using a contiguous three-point contact system whereby 
all cylinders in a group have a minimum of three contact 
points with other cylinders or a solid support structure (i.e., 
wall, railing). 

Nonflammable Gas. A gas that does not meet the definition 
of a flammable gas. 


OSHA. The Occupational Safety Health Administration of 
the U.S. Department of Labor. 


Oxidizing Gas. A gas that can support and accelerate com- 
bustion of other materials. 


Pyrophoric Gas. A gas that will spontaneously ignite in air 
at or below a temperature of 130°F (54.4°C). 


Scf. One cubic foot of gas at 70°F (21°C) and 14.7 psia (an 
absolute pressure of 101 kPa). 


Shall. Indicates a mandatory requirement. 


Standard. A document, the main text of which contains 
only mandatory provisions using the word “shall” to indicate 
requirements and which is in a form generally suitable for 
mandatory reference by another standard or code or for adop- 
tion into law. Nonmandatory provisions shall be located in an 
appendix, footnote, or fine-print note and are not to be con- 
sidered a part of the requirements of a standard. 


Storage. An inventory of compressed or liquefied gases in 
containers that are not in the process of being examined, ser- 
viced, refilled, loaded, or unloaded. 


Toxic Gas. A gas having a health hazard rating of 3 or 4 as 
defined in NFPA 704, Standard System for the Identification of the 
Hazards of Materials for Emergency Response. 


Treatment System. An assembly of equipment capable of 
processing a toxic gas and reducing the gas concentration to a 
predetermined safe level at the point of discharge from the 
system to the atmosphere. 


Use. The consumption of a compressed or liquefied gas in 
a nonrecoverable manner. 


User. An individual, group, or organization who utilizes 
the compressed or liquefied gas in a nonrecoverable manner. 


Valve Outlet Caps and Plugs. Removable caps and plugs 
that form a gastight seal on valve outlets of certain gases and, 
in some cases, provide valve thread protection. 


Valve Protection Device. A device attached to the neck ring 
or body of the cylinder for the purpose of protecting the cylin- 
der valve from being struck or damaged from impact resulting 
from a fall or an object striking the cylinder. 
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Valve Protective Cap. A rigid, removable cover provided 
for compressed gas container valve protection. 


Chapter 2 Storage 


2-1* General Storage Requirements. 


2-1.1 This chapter shall apply to the storage of all compressed 
and liquefied gases. 


2-1.2 Storage areas shall be secured against unauthorized entry. 


2-1.3 Gases shall be separated in storage in accordance with 
Table 2-1.5. When a gas is classified in more than one cate- 
gory, all compatibilities shall be checked and the most strin- 
gent separation shall be used. 


2-1.4 Flammable gases shall be stored in accordance with this 

standard and the following: 

(a) NFPA 50A, Standard for Gaseous Hydrogen Systems at Con- 
sumer Sites, for hydrogen at consumer sites 

(b) NFPA 51, Standard for the Design and Installation of Oxygen- 

Fuel Gas Systems for Welding, Cutting, and Allied Processes, for 

acetylene and other fuel gases used in welding, cutting, 

and similar applications within the scope of NFPA 51 

NFPA 58, Liquefied Petroleum Gas Code, for butane, pro- 

pane, and other gases under the scope of NFPA 58 


(c) 


2-1.5* Toxic gases shall be stored in accordance with Table 2- 
1.5 and Chapter 3. 


2-1.6 Storage Location. Where oxygen is stored or used as a 
liquid, surfacing of noncombustible material shall be pro- 
vided under the liquid transfer connections of the storage 
container. 


2-1.6.1 Outdoor Storage. Outdoor storage areas shall have a 
minimum of 25 percent of the perimeter open to the atmo- 
sphere. This open space shall be permitted to incorporate 
chain link fence, lattice construction, open block, or similar 
materials for the full height and width of the opening. The fol- 
lowing are requirements for outdoor storage: 

(a) Storage areas shall be kept clear of dry vegetation and 
combustible materials for a minimum distance of 15 ft 
(4.6m). 


Cylinders stored outside shall not be placed on the ground 
(earth) or on surfaces where water can accumulate. 


(b) 


(c) 


Storage areas shall be provided with physical protection 
from vehicle damage. 


(d) Storage areas shall be permitted to be covered with cano- 
pies of noncombustible construction. 


2-1.6.2 Indoor Storage. Heated indoor storage areas shall be 
arranged so that stored cylinders or other containers cannot 
be spot heated or heated above 125°F (51.7°C). 


2-1.6.3* Other General Storage Requirements. The following 
are general storage requirements: 

(a) When two or more compressed gases are stored in a gas 
cabinet, the gases shall be compatible. (See Table 2-1.5.) 
Spill control, drainage, and secondary containment shall 
not be required for the storage of compressed gases. 


(b) 
(c) Floors of storage areas shall be of noncombustible or 
limited-combustible construction. 

(d) Shelves used for the storage of cylinders shall be of non- 

combustible construction and designed to support the 

weight of the cylinders stored. 

(e) For separation from incompatible or combustible mate- 

rials, storage of compressed gases shall be completed in 

either of the following ways: 

1. Segregated from any incompatible or combustible mate- 
rials storage by a minimum distance of 20 ft (6.1 m) 

2. Isolated from any incompatible or combustible mate- 
rial storage by a barrier of noncombustible material 
at least 5 ft (1.5 m) high that has a minimum fire 
resistance rating of '/, hour 


2-2 Flammable Gases. 


2-2.1 The following general requirements for storage of flam- 
mable gases shall apply. 


2-2.1.1 The storage location of nonliquefied flammable gas 
cylinders in buildings shall be determined by the total volume 
of flammable gas and shall be in the order of preference as 
indicated by roman numerals in Table 2-2.1.1. 


2-2.1.2 Storage of compressed flammable gases in other than 
industrial and storage occupancies shall not exceed the quan- 
tities listed in Table 1-1.2(b). Storage of compressed flamma- 
ble gases in mercantile and business occupancies shall be 
limited to 400 scf (11.3 m3). Storage of liquefied flammable 
gases in all occupancies shall be in accordance with NFPA 58, 
Liquefied Petroleum Gas Code. 

Exception: Facilities that primarily distribute gases and related 
equipment that are open to the public. 


2-2.1.3 Electrical equipment shall conform to the provisions 
of NFPA 70, National Electrical Cod&, Article 501 for Class I, 
Division 2 locations. 


Table 2-1.5 Separation of Gas Cylinders by Hazard 


Gas Hazard Category Nonflammable Oxidizing Flammable Pyrophoric Toxic 
Toxic Cc 20 ft (6.1 m) 20 ft (6.1 m) 20 ft (6.1 m) — 
Pyrophoric Cc 20 ft (6.1 m) 20 ft (6.1 m) — 20 ft (6.1 m) 
Flammable C 20 ft (6.1 m) — 20 ft (6.1 m) 20 ft (6.1 m) 
Oxidizing C —_— 20 ft (6.1 m) 20 ft (6.1 m) 20 ft (6.1 m) 
Nonflammable = Cc C C C 

Notes: 


1. C= Compatible. No separation required. 


2. The 20-ft (6.1 m) distance shall be permitted to be reduced without limit when separated by a barrier of noncombustible materials at least 5 ft 


(1.5 m) high that has a fire resistance rating of at least 14 hour. 
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Table 2-2.1.1 Location Preference of Flammable Gas Storage Areas 


Total Volume of Flammable Gas (scf) 


Up to 2501 scf (70.8 m°) to In Excess of 
Location 2500 scf (70.8 m?) 5000 scf (141.6 m3) 5000 scf (141.6 m°) 
Outdoors I I I 
In a Separate Building Il Il II 
In a Separate Room Ill Ill Il 
Inside Buildings Not in a Separate Room 
and Exposed to Other Occupancies IV Not Permitted Not Permitted 


Exception: Electrical equipment in ventilated storage rooms larger 
than 10,000 fi? (283 m?), containing 2500 scf (70.79 m7) or less of 
flammable gases, and with no cylinder sampling activity shall be per- 
mitted to be unclassified. 


2-2.1.4 Smoking and open flames shall not be permitted in 
storage areas or within 20 ft (6.1 m) of storage areas. 


2-2.1.5 Gas cylinders shall be stored a minimum distance of 20 
ft (6.1 m) from storage of flammable and combustible liquids 
and solids. 


2-2.1.6 Liquefied flammable gas cylinders shall be stored in 
the upright position or such that the pressure relief valve is in 
direct communication with the vapor space of the cylinder. 


2-2.1.7 Storage of multiple groups of cylinders of flammable 
gases, each 2500 scf (70.79 m?) or less, in one fire area shall be 
permitted where the groups are separated by a minimum dis- 
tance of 100 ft (30.5 m). 


Exception: The separation distance shall be permitted to be reduced 
to 0 ft when separated by masonry walls with a fire resistance rating of 
2 hours. 


2-2.1.8 Different flammable gases shall be permitted to be 
stored together in a group. 


2-2.2 The following requirements shall apply to the indoor 
storage of flammable gases between 2501 scf (70.82 m?) and 
5000 scf (141.6 m%) in any fire area. 


2-2.2.1 Gas cylinders shall be stored in a room or enclosure 
with a minimum 1-hour fire resistance rating. 


Exception: Gas cylinders shall be permitted to be stored in areas not 
within a I-hour fire resistance rating where the entire building is 
equipped throughout with an automatic sprinkler system designed in 
accordance with NFPA 13, Standard for the Installation of Sprinkler 
Systems. The sprinkler system protecting the gas cylinder storage, and 
for a distance of 25 ft (7.6 m) beyond in all directions, shall be capable 
of providing a minimum density of 0.30 gpm/ft? (0.012 m?/min m?) 
over the most hydraulically remote 2500 ft’. 


2-2.2.2 Multiple groups of cylinders within one sprinklered 
fire area shall be permitted where the groups are separated by 
a minimum distance of 100 ft (30.5 m). 


Exception No. 1: This distance shall be permitted to be reduced to 50 ft 
(15 m) in buildings protected with a sprinkler system designed for Ordinary 
Hazard, Group 1 occupancies or Light Hazard occupancies in accordance 
with NFPA 13, Standard for the Installation of Sprinkler Systems. 


Exception No. 2: This distance shall be permitted to be reduced to 25 
ft (7.6 m) in buildings where the occupancy between storage areas is 
free of combustible materials and protected with a sprinkler system de- 
signed for Ordinary Hazard, Group 1 occupancies or Light Hazard 


occupancies in accordance with NFPA 13, Standard for the Installa- 
tion of Sprinkler Systems. 


2-2.2.3 Gas cylinder storage rooms shall be provided with nat- 
ural or mechanical ventilation designed to provide a mini- 
mum of | cfm/ft? (0.3 m?/min-:m?2) of floor area. Ventilation 
systems shall discharge a minimum of 50 ft (15 m) from 
intakes of air-handling systems, air-conditioning equipment, 
and air compressors. 


2-2.3 The following requirements shall apply to the indoor 
storage of greater than 5000 scf (141.6 m) of flammable gases 
in any fire area. 


2-2.3.1 Gas cylinders shall be stored in a room or enclosure 
with a minimum fire resistance rating of 2 hours. At least one 
wall of the room shall be an exterior building wall. 


2-2.3.2 Gas cylinder storage rooms shall be provided with a 
sprinkler system designed in accordance with NFPA 13, Stan- 
dard for the Installation of Sprinkler Systems. The sprinkler system 
shall be capable of providing a minimum density of 0.30 gpm/ 
ft? (0.012 m?/min-m?) over the most hydraulically remote 
2500 ft?(232.25 m?) or the entire room area, whichever is 
smaller. 


2-2.3.3 Gas cylinder storage rooms shall be provided with 
mechanical ventilation designed to provide a minimum of 1 
cfm/ft? (0.3 m?/min-m?) of floor area. Ventilation systems 
shall discharge a minimum of 50 ft (15 m) from intakes of air- 
handling systems, air-conditioning equipment, and air com- 
pressors. 


Chapter 3 Toxic Gases 


3-1 General Requirements. In addition to the requirements 
of Chapter 2, the following specific requirements for storage 
of toxic gases shall apply. 


3-1.1 Indoor storage areas used to store toxic gases shall be 
equipped with a continuous gas detection system that provides 
an alarm to warn of the presence of toxic gases in levels that 
present a hazard to life. 


Exception: *A continuous gas detection system shall not be required 
for toxic gases with a health rating of 3 when the upper range of the 
odor threshold limit of the gas is at a level below the permissible expo- 
sure level of the gas. 


3-1.2 Exhaust ventilation systems shall be installed in all 
indoor areas used for toxic gases. 


Exception: Exhaust ventilation systems shall not be required for toxic 
gases with a health hazard rating of 3 when the total amount stored is less 
than 650 scf (18.4 m?), or 810 scf (22.9 m?) [150 lb (68 kg)] for chlorine. 
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3-1.3 Exhaust ventilation systems for indoor toxic gas storage 
shall comply with the following, except where natural ventila- 
tion prevents toxic accumulations of gases being stored. 

(a) Where gas cabinets are not used, mechanical ventilation 
shall be operated continuously at a rate of not less than 1 
cfm/ft? (0.3 m°/min-m?) of floor area of the storage 
area. 

Exception No. 1: Alternate engineered systems that recognize the 

properties of the gas being stored and approved by the authority having 

jurisdiction. 

Exception No. 2: When the area is not occupied, the ventilation rate 

shall be permitted to be reduced provided ventilation is increased in the 

event concentrations exceed a predetermined set point below that con- 
centration that poses a hazard to life. 


(b) A manual ventilation shutoff shall be provided outside 
the room adjacent to the access door into the room or in 
a location approved by the authority having jurisdiction. 
The switch shall be labeled “Ventilation System Emer- 
gency Shutoff.” 


(c) Exhaust ventilation shall not be recirculated within a 
room or building. 


(d) Ventilation shall not be required to be operated when 
no toxic gas is being stored. 


3-1.4 Outdoor storage of toxic gases shall be located 75 ft (22 
m) from a line of property that can be built upon, public ways, 
places of public assembly, and buildings not associated with 
the manufacture or use of the gases in storage. Such storage 
areas shall be secured from unauthorized access. 


3-1.5 While in storage and while being handled, cylinders of 
toxic gases shall have valve protective devices or caps and 
gastight valve outlet caps or plugs in place. This shall apply to 
all cylinders whether full, partially full, or empty. 


Exception: Cylinders being connected for use or disconnected. 


3-2 Health 4 Storage Requirements. User locations storing 
toxic gases with a health hazard rating of 4 in accordance with 
NFPA 704 shall meet the following requirements. 


Exception: Chlorine storage areas shall meet the requirements of Sec- 
tion 3-3, 


3-2.1 Storage within buildings shall be in gas cabinets or 
exhausted enclosures having positive exhaust ventilation. 


Exception: Other means acceptable to the authority having jurisdic- 
tion that provide an equivalent level of safety. 


3-2.2 When storage is not in buildings, at least one gas cabinet 
or exhausted enclosure shall be provided for the handling of 
leaking cylinders. The cabinet or enclosure shall be located 
within or adjacent to the outdoor storage area. 


3-2.3 Gas cabinets or exhausted enclosures shall be con- 
nected to treatment systems. 


3-3* Health 3 Storage Requirements. User locations storing 
toxic gases with a health hazard rating of 3 in accordance with 
NFPA 704 shall have equipment on site that shall prevent gas 
from leaking cylinders from escaping into the building or 
atmosphere, or shall have equipment readily available. 


3-4* Leakage Mitigation. At gas manufacturers’ and distribu- 
tors’ facilities that handle toxic gases and have a health hazard 
rating of 4 in accordance with NFPA 704, a containment 
device or other equivalent equipment shall be on site or 


1998 Edition 


readily available. Such containment device or equivalent 
equipment shall be capable of containing, controlling, pro- 
cessing, or mitigating leaks from compressed gas cylinders and 
shall be permitted to be used in lieu of gas cabinets and treat- 
ment systems. 


Chapter 4 Hazard Warnings 


4-1 Hazard Identification. 


4-1.1 Hazard identification signs shall be placed at all 
entrances to locations where compressed gases are produced, 
stored, used, or handled. 


Exception: The authority having jurisdiction shall be permitted to 
waive this requirement where consistent with safety. 


4-1.2 Signs. Signage shall be handled in the following man- 
ner: 


(a) Signs shall not be obscured or removed. Signs shall be in 
English as a primary language or in symbols. 

(b) Signs prohibiting smoking or open flames within 20 ft 
(6.1 m) shall be provided in areas where toxic, flamma- 
ble, oxidizing, or pyrophoric gases are produced, han- 
dled, stored, or used. 


4-2* Labeling Requirements. Individual compressed gas cyl- 
inders shall be marked or labeled in accordance with DOT 
and OSHA requirements. 


4-3 Label Maintenance. The labels applied by the gas manu- 
facturer to identify the compressed or liquefied gas cylinder 
contents shall not be altered or removed by the user. 


Chapter 5 Emergency Plan 


5-1 Emergency Plan Requirements. An emergency response 
plan shall be prepared and updated wherever liquefied or 
compressed gases are produced, handled, stored, or used. The 
plan shall be available for inspection by the authority having 
jurisdiction upon reasonable notice. The following informa- 
tion shall be included in the emergency plan. (See 29 CFR 
1910.120 and 1910.1200.) 

(a) The type of emergency equipment available and its loca- 

tion 


(b) A brief description of any testing or maintenance pro- 
grams for the available emergency equipment 

(c) An indication that hazard identification labeling is pro- 
vided for each storage area 


(d) Location of posted emergency response procedures 


(e) Material safety data sheets (MSDSs) shall be available for 
all gases stored on the site. 


(f) A list of responsible personnel who are designated and 
trained to be liaison personnel for the fire department. 
These individuals shall aid the emergency responders in 
pre-emergency planning; identify the location of flam- 
mable, pyrophoric, oxidizing, and toxic gases; access 
material safety data sheets; and shall be knowledgeable 
in the site emergency response procedures. 


(g) A list of the types and quantities of compressed and liq- 
uefied gases normally at the facility 
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Chapter 6 Compressed Gas Cylinders 


6-1 Design and Construction. Cylinders shall be designed, 
fabricated, tested, and marked (stamped) in accordance with 
regulations of DOT, TC, or the “Rules for the Construction of 
Unfired Pressure Vessels,” Section VIII, ASME Boiler & Pressure 
Vessel Code. 


6-2 Defective Cylinders. Defective cylinders shall be 
returned to the supplier. Suppliers shall repair the cylinder, 
remove it from service, or dispose of it in an approved man- 
ner. 


6-3 Cylinders Containing Residual Gas. Compressed gas cyl- 
inders having residual product shall be treated as full except 
when being examined, serviced, or refilled by a gas manufac- 
turer or distributor. 


6-4 Valve Protective Caps. Where compressed gas cylinders 
are designed to accept valve protective caps, the user shall 
keep such caps on compressed gas cylinders at all times except 
when being filled or connected for use. 


6-5 Valve Outlet Caps or Plugs. Where gastight valve outlet 
caps or plugs are provided, the user shall keep such devices on 
the valve outlet at all times except when compressed gas cylin- 
ders are being filled or connected for use. 


6-6 Securing Cylinders. Compressed or liquefied gas cylin- 
ders in use or in storage shall be secured to prevent them from 
falling or being knocked over. 


Exception No. 1: Compressed gas cylinders in the process of exami- 
nation, servicing, and refilling. 

Exception No. 2: At cylinder-filling plants and distributors’ ware- 
houses, the nesting of cylinders shall be permitted to secure cylinders. 


6-7 Cylinder Orientation. Compressed gas cylinders shall be 
permitted to be stored and used in the horizontal position. 


6-8 Cylinders Exposed to Fire. Compressed gas __ cylinders 
exposed to fire shall not be used until they are requalified in 
accordance with the pressure vessel code under which they 
were manufactured. 


6-9 Exposure to Electrical Circuits. Compressed gas _cylin- 
ders shall not be placed where they could become a part of an 
electrical circuit. 


6-10 Temperature Limits. Compressed gas cylinders shall 
not be exposed to temperatures exceeding 125°F (52°C). Cyl- 
inders shall not be subjected to direct heating to increase 
vapor pressure. 


Exception: When cylinders are being refilled. 


Chapter 7 Safety Precautions 


7-1 Ignition Source Control. 


7-1.1 Smoking or open flames shall not be permitted within 
20 ft (6.1 m) of any area where flammable, oxidizing, pyro- 
phoric, or toxic compressed gases are stored. 


7-1.2* Where ignition of a flammable gas by static electricity 
is possible, means shall be provided to prevent a static dis- 
charge. 


7-1.3 Electrical equipment and wiring in areas where flamma- 
ble gases are produced, stored, handled, or used shall be 


installed in accordance with the provisions of NFPA 70, 
National Electrical Codé. 


7-2, Fire Protection and Detection Systems. 


7-2.1 Separate rooms and areas of buildings for use or storage 
of toxic or pyrophoric gases shall be protected by an automatic 
fire extinguishing system in accordance with NFPA 13, Stan- 
dard for the Installation of Sprinkler Systems, or NFPA 15, Standard 
for Water Spray Fixed Systems for Fire Protection. 


7-2.2, A fire alarm activation station or approved emergency 
signal device shall be installed adjacent to exit doors of build- 
ings and outside of rooms or areas where the toxic, pyro- 
phoric, or flammable gases are used or stored. Activation of 
the system shall sound a local alarm. 


7-2.3 Smoke Detection. An approved, supervised smoke 
detection system shall be provided in rooms or areas where 
flammable, pyrophoric, and toxic gases are stored indoors. 
Activation of the detection system shall sound a local alarm. 


7-2.4 Manual alarm, emergency signal, detection, or auto- 
matic fire extinguishing systems shall be supervised by an 
approved central or remote station service or shall initiate an 
audible or visual signal at a constantly attended on-site loca- 
tion. 


7-3* Standby Power. Where mechanical ventilation, treat- 
ment systems, temperature control, manual alarm, detection, 
or other electrically operated systems are required by other 
provisions of this standard, such systems shall be connected to 
a standby source of power to automatically supply electrical 
power in the event of loss of power from the primary source. 


7-4 Compressed Gas Cabinets. Compressed gas _ cabinets 
shall be designed in accordance with this section. Cabinets 
shall meet the following requirements. 


7-4.1 They shall be labeled on the front of the cabinet in red 
letters a minimum of | in. (25.4 mm) high on contrasting 
background: 

HAZARDOUS—KEEP FIRE AWAY 


7-4.2 They shall be operated at negative pressure in relation 
to the surrounding area. 


7-4.3 They shall be provided with self-closing limited access 
ports or noncombustible windows to give access to equipment 
controls. The average velocity of ventilation at the face of 
access ports or windows shall be not less than 200 ft/min (60.7 
m/min) with a minimum of 150 ft/min (45.7 m/min) at any 
point of the access port or window. 


7-4.4* They shall be provided with a treatment system to pro- 
cess all exhausted ventilation from the gas cabinet such that 
emissions are not a hazard to life. The system shall be sized to 
treat the total capacity of the largest toxic gas cylinder at the 
maximum flow rate based on controls in place. 


7-4.5 They shall be provided with self-closing doors. 


7-4.6 They shall be constructed of not less than 12-gauge steel, 
which shall be permitted to be coated to prevent corrosion. 


7-4.7 They shall be internally sprinklered. 
7-5 Emergency Equipment. 


7-5.1* Breathing Apparatus. When toxic compressed gases 
are produced, handled, stored, or used, a minimum of two 
self-contained breathing apparatus shall be provided. The 
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breathing apparatus shall be suitable for use with the material 
and shall be located near the immediate area in a location that 
provides safety to those expected to wear the apparatus. 
When the hazard presented by the gas is other than respira- 
tory, other appropriate protective equipment shall be provided. 


7-5.2, At least two employees who are trained in the use of self- 
contained breathing apparatus shall be available at all times 
the facility is in use. 

Exception: With the approval of the authority having jurisdiction, 
where a formal arrangement has been made, the requirements of 7-5.1 
and 7-5.2 shall be permitted to be met by other parties. 


Chapter 8 Referenced Publications 


8-1 The following documents or portions thereof are refer- 
enced within this standard as mandatory requirements and 
shall be considered part of the requirements of this standard. 
The edition indicated for each referenced mandatory docu- 
ment is the current edition as of the date of the NFPA issuance 
of this standard. Some of these mandatory documents might 
also be referenced in this standard for specific informational 
purposes and, therefore, are also listed in Appendix B. 


8-1.1 NFPA Publications. National Fire Protection Association, 
1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 


NFPA 13, Standard for the Installation of Sprinkler Systems, 1996 
edition. 

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec- 
tion, 1996 edition. 

NFPA 45, Standard on Fire Protection for Laboratories Using 
Chemicals, 1996 edition. 

NFPA 50A, Standard for Gaseous Hydrogen Systems at Consumer 
Sites, 1994 edition. 

NFPA 51, Standard for the Design and Installation of Oxygen-Fuel 
Gas Systems for Welding, Cutting, and Allied Processes, 1997 edition. 
NFPA 58, Liquefied Petroleum Gas Code, 1998 edition. 

NFPA 70, National Electrical Cod&, 1996 edition. 

NFPA 704, Standard System for the Identification of the Hazards 
of Materials for Emergency Response, 1996 edition. 


8-1.2 Other Publications. 


8-1.2.1 Government Publication. U.S. Government Printing 
Office, 710 North Capitol Street, NW, Washington, DC 20401. 


Code of Federal Regulations, Title 29, “Hazard Communica- 
tion,” 1910.120 and 1910.1200. 


8-1.2.2 ASME Publication. American Society of Mechanical 
Engineers, 345 East 47th Street, New York, NY 10017. 


“Rules for the Construction of Unfired Pressure Vessels,” 
Section VII, Division 1, ASME Boiler & Pressure Vessel Code, 
1986, and all addenda and errata thru 1988. 


8-1.2.3 Transport Canada Publication. Transport Canada, 
Transport Canada Building, Place deVille Tower C, 21st Floor, 
Ottawa, ON KIA OND Canada. 


Transportation of Dangerous Goods. 


Appendix A Explanatory Material 


Appendix A is not a part of the requirements of this NFPA document 
but is included for informational purposes only. This appendix con- 
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tains explanatory material, numbered to correspond with the applica- 
ble text paragraphs. 


A-1-1.2(a) For regulations on the transportation of gases, see 
the Code of Federal Regulations, Title 49, Parts 100 to 179 (Trans- 
portation) and Transportation of Dangerous Goods Regula- 
tions of Transport Canada. 


A-1-1.2(d) For information on storage of medical gases at health 
care facilities see NFPA 99, Standard for Health Care Facilities. 


A-1-1.2(e) In developing the standard, the committee did not 
consider applicability to portable containers of cryogenic liq- 
uids. The committee intends to expand the document in 
future editions to cover these containers. 


A-1-1.2(f) For information on systems of more than 20,000 scf 
(566 m?) of oxygen see NFPA 50, Standard for Bulk Oxygen Sys- 
tems at Consumer Sites. For information on systems of more than 
3000 scf (85 m*) of hydrogen see NFPA 50A, Standard for Gas- 
eous Hydrogen Systems at Consumer Sites. For information on stor- 
age of more than 5000 scf (142 m?) of acetylene see NFPA 51, 
Standard for the Design and Installation of Oxygen-Fuel Gas Systems 
for Welding, Cutting, and Allied Processes. 


A-1-1.2(h) For information on storage and use of more than 
735 Ib (333 kg) water capacity [nominal 300 lb (136 kg) pro- 
pane] of liquefied flammable gas see NFPA 58, Liquefied Petro- 
leum Gas Code. 


A-1-1.2(k) For information see NFPA 52, Standard for Com- 
pressed Natural Gas (CNG) Vehicular Fuel Systems or NFPA 58, Lig- 
uefied Petroleum Gas Code. 


A-1-2.2(1) The storage of gases outside of laboratory work 
areas is covered by this standard. 


A-1-4 Approved. The National Fire Protection Association 
does not approve, inspect, or certify any installations, proce- 
dures, equipment, or materials; nor does it approve or eval- 
uate testing laboratories. In determining the acceptability of 
installations, procedures, equipment, or materials, the 
authority having jurisdiction may base acceptance on com- 
pliance with NFPA or other appropriate standards. In the 
absence of such standards, said authority may require evi- 
dence of proper installation, procedure, or use. The author- 
ity having jurisdiction may also refer to the listings or 
labeling practices of an organization that is concerned with 
product evaluations and is thus in a position to determine 
compliance with appropriate standards for the current pro- 
duction of listed items. 


A-1-4 Authority Having Jurisdiction. The phrase “authority 
having jurisdiction” is used in NFPA documents in a broad 
manner, since jurisdictions and approval agencies vary, as 
do their responsibilities. Where public safety is primary, the 
authority having jurisdiction may be a federal, state, local, or 
other regional department or individual such as a fire chief; 
fire marshal; chief of a fire prevention bureau, labor depart- 
ment, or health department; building official; electrical 
inspector; or others having statutory authority. For insur- 
ance purposes, an insurance inspection department, rating 
bureau, or other insurance company representative may be 
the authority having jurisdiction. In many circumstances, 
the property owner or his or her designated agent assumes 
the role of the authority having jurisdiction; at government 
installations, the commanding officer or departmental offi- 
cial may be the authority having jurisdiction. 
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Table A-2-1(a) Nominal Capacities of Some Gas Cylinders 


Cylinder Size, Cylinder Nominal Capacity at 10% Overfill Pressure (scf) 
(length x diameter Pressure at 
in inches) DOT Specification 70°F Oxygen Nitrogen Argon Air Helium Hydrogen 
53/, x 32 3A/3AA-2015 2217 64 58 63 59 56 54 
7x 32 3A/3AA-2015 2217 92 85 92 86 81 79 
7x 43 3A/3AA-2015 2217 125 115 125 117 110 107 
7x 43 3AA-2065 2492 141 128 140 130 122 119 
7/4 x 46 3AA-2015 2217 156 143 155 145 136 133 
9x51 3A/3AA-2015 2217 251 230 250 233 219 215 
9x51 3AA-2265 2492 282 255 280 260 244 239 
9'/, x 55 3AA-2400 2640 337 304 336 310 291 284 


Note: DOT permits compressed gas cylinders to be filled to 110% of rated service pressure when a "+" is stamped following the most recent test date. 


A-2-1 See Table A-2-1(a) and Table A-2-1(b). 
A-2-1.5 See Figure A-2-1.5. 


A-2-1.6.3 For additional information on storage of cylinder 
gases see CGA Publication P-1, Safe Handling of Compressed Gas 
in Containers. 


A-3.1.1 Exception. See Odor Thresholds for Chemicals with Estab- 
lished Occupational Health Standards for an odor threshold rat- 
ing of gases, 


Table A-2-1(b) Nominal Capacities of Acetylene Cylinders 


Cylinder Size Nominal Acetylene 
(length x diameter in inches) Capacity (scf) 
4x12 10 
6x19 40 
7x25 75 
8 x 30 130 
10 x 30 190 
10 9/4 x 32 V4 275 
12x 37 300 
12 x 39 360 


Note: Acetylene is not compressed in cylinders but is dissolved in a 
solvent inside the cylinder. Pressure is not a variable. 


A-3-3 Health 3 Storage Requirements. For chlorine cylinders, 
a kit specified by The Chlorine Institute, Inc. is available for this 
purpose. 


A-3-4 Leakage Mitigation. The requirement for a gas cabi- 
net connected to a treatment system is an appropriate 
requirement at users’ locations for handling leaking toxic 
gas cylinders containing gases with a health hazard rating of 
4. User locations incorporate cylinders both in storage and 
in use, where the potential for leaks is greater than at gas 
manufacturers’ and distributors’ storage locations for these 
gases. 


At gas manufacturers’ locations, the handling of these gases 
is the main business, and the employees are thoroughly 
trained in the properties and emergency handling of these 


products. In fact, the majority of these locations actually house 
gas suppliers’ emergency response teams that respond to 
emergencies at users’ locations. 


At these locations, based on the lower risk of leaks and the 
more highly trained emergency response personnel, it is 
appropriate to allow a containment device and other equip- 
ment to be used in lieu of a gas cabinet and treatment system 
to handle leaking toxic gas cylinders. With the on-site person- 
nel capable of minimizing and controlling the initial stages of 
a leak from a cylinder in storage, the proximity of a contain- 
ment device within up to 2 hours from a storage location is 
considered to be readily available because most leakage rates 
are low and continue for many hours. 


A-4-2 For information on labeling of compressed and liq- 
uefied gas cylinders see CGA C-7, Guide to the Preparation of 
Precautionary Labeling and Marking of Compressed Gas Con- 
tainers. 


A-7-1.2 For information on reducing the hazards of static elec- 
tricity see NFPA 77, Recommended Practice on Static Electricity. 


Toxic 


20 ft* 
(6.1 m) 20 ft* 


Nonflammable—No 
separation required 


Flammable 


Pyrophoric 


*The 20-ft (6.1-m) distance may be reduced without limit when separated 
by a barrier of noncombustible materials at least 5 ft (1.5 m) high that 
has a fire resistant rating of at least / hour. 


Figure A-2-1.5 Separation of gas cylinders by hazard. 
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A-7-3. See NFPA 70, Articles 700 and 701. 


A-7-4.4 If toxic gas leakage is emitted to the atmosphere, reg- 
ulations of EPA and state and local environmental law can also 
apply. 

A-7-5.1 A safe area is one that is not likely to be immediately 


affected by the release of toxic compressed gases in the area of 
concern. 


Appendix B Referenced Publications 


B-1 The following documents or portions thereof are refer- 
enced within this standard for informational purposes only 
and are thus not considered part of the requirements of this 
standard unless also listed in Chapter 8. The edition indicated 
here for each reference is the current edition as of the date of 
the NFPA issuance of this standard. 


B-1.1 NFPA Publications. National Fire Protection Associa- 
tion, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269- 
9101. 


NFPA 50, Standard for Bulk Oxygen Systems at Consumer Sites, 
1996 edition. 

NFPA 50A, Standard for Gaseous Hydrogen Systems at Consumer 
Sites, 1994 edition. 

NFPA 51, Standard for the Design and Installation of Oxygen-Fuel 
Gas Systems for Welding, Cutting, and Allied Processes, 1997 edition. 

NFPA 52, Standard for Compressed Natural Gas (CNG) Vehicular 
Fuel Systems, 1995 edition. 
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NFPA 58, Liquefied Petroleum Gas Code, 1998 edition. 

NFPA 70, National Electrical Cod, 1996 edition. 

NFPA 77, Recommended Practice on Static Electricity, 1993 edition. 
NFPA 99, Standard for Health Care Facilities, 1996 edition. 


B-1.2 Other Publications. 


B-1.2.1 CGA Publications. Compressed Gas _ Association, 
Inc., 1235 Jefferson Davis Highway, Arlington, VA 22202. 


CGA P-1 1991, Safe Handling of Compressed Gases in Containers. 
CGA C-7 1983, Guide to the Preparation of Precautionary Label- 
ing and Marking of Compressed Gas Containers. 


B-1.2.2 U.S. Government Publications. U.S. Government Print- 
ing Office, 710 North Capitol Street, NW, Washington, DC 20401. 


Code of Federal Regulations, Title 49, Parts 100-179 and Parts 
393 and 397. (Also available from the Association of American 
Railroads, American Railroads Building, 1920 L Street, NW, 
Washington, DC 20036 and American Trucking Association, 
Inc., 2201 Mill Road., Alexandria, VA 22314.) 

Code of Federal Regulations, Title 29, “Hazard Communica- 
tion,” 1910.120 and 1910.1200. 


B-1.2.3 AIHA Publication. American Industrial Hygiene 
Association, 2700 Prosperity Avenue, Suite 250, Fairfax, VA 
22031-4319. 


Odor Thresholds for Chemicals with Established Occupational 
Health Standards, 1989. 
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